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Forecast of Stock Market Performance and Volatility by using Time Series Analysis
Many investors hold the S&P 500 companies and the S&P500 index therefore embodies 
and tracks a substantial amount of wealth. In this project, times series analysis, an ad-
vanced set of statistical techniques, is used to analyze this data for predictable information. 
Weekly S&P 500 index values from 2010 to 2015 are analyzed and ARMA modeling is 
used to predict S&P index returns. Alternative competing models are compared and the 
MA(1) is selected as best. After examining the mean returns, the characteristics of index 
volatility are analyzed and GARCH modeling techniques are used to forecast index return 
volatility. Several competing GARCH-type models are considered and the GARCH(1,1) is 
selected as the best model. Eviews software is used to fit and test multiple models of inter-
est. The most prefered models, MA(1) and GARCH(1,1), are used to forecast S&P index 
returns for the next ten weeks folowing the sample period used for estimation, and the 
forecasted values are compared with the actual data. The conditional variance results are 
of particular usefulness in risk modeling applications.
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Figure 5: GARCH(1,1) Model Output and Corelogram of Residual Squared
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Figure 6: GARCH-in-mean Model Output and Corelogram of Residual Squared
Figure 2: AR(1) Model Output and Corelogram
• Colected and Analyzed S&P 500 index from Yahoo Finance
• Fited conditional mean and conditional variance model
• Forecasted S&P 500 index returns based on the model selected
After comparing the information criteria of these two models, MA(1) has lower values for 
information criteria which suggests that the MA(1) is a beter fit for conditional mean.
After comparing the information criteria and R^2 of these three models, GARCH(1,1) has 
lower values for information criteria and higher R^2which suggests that the GARCH(1,1)is 
a beter fit for conditional variance.
Executive Summary
Introduction
Modeling the Conditional Mean of S&P 500 Index Returns
Forcast
Modeling the Conditional Variance of S&P 500 Index Returns
Forcast
Conclusion
Reference
Objectives
Date: April 27, 2016
Time series analysis is a useful method to forecast future values, and in this case, time 
series modeling is used to forecast S&P 500 index returns and index volatility based on 
the past returns from 2010 to 2015. After comparing several time series models for the 
conditional mean and the conditional variance, an MA(1) and GARCH(1,1) combination 
was found to give the best fit. After comparing forecast values with the realizations, we 
found that the forecast of returns shows litle significant trend, and does not track the reali-
zations very wel. The volatility model shows an excelent fit to track the series as shown 
in figure 15.
